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Abstract of JP51 58797 

PURPOSE:To obtain an external storage 
subsystem in which an endurance against a fault 
can be satisfactory, and a cache function whose 
reliability is high can be realized. 
CONSTITUTION: A disk controller 2 interposed 
between a central processing unit 1 and a 
magnetic disk device 3 is equipped with plural 
isolated cache units 80 and 81 , and nonvolatile 
memory units 90 and 91. Plural channel units 60 
and 61 which control the transfer of data with the 
central processing unit side, and plural control 
units 70 and 71 which control the transfer of the 
data with the magnetic disk device 3 side, are 
independently connected through data buses 
60A, 60B, 61 A, 61 B, 70A, and 70B, and access 
lines 80a-80d, 81a-81d, 90a-90d, and 91a-91d to 
the plural cache units 80 and 81, and the 
nonvolatile units 90 and 91. 
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(57) imm 

mm . **«i3ss« i * astT* -r * * seb 3 1 cop^ 

B^y^'^!/F8 0, 8 l :fcJ;tM^3§^ 

y.3.-yi.9o, 9 1 3&sia:(te>ttrv^5o ^^aaas 

ai^6 0, 6 1 , fcitW&ftlT^ x ^§£B 3 offiij <t 
(^PbI l^io (t 6 r - ^ Og§ f 6 «^ ^ V h o — 
/U • ^-=~*y h70, 7 1 fi, £-/r£>7*— ^ • 6 0 
A, 60B, 6 1 A, 61B, 7 0 A, 7 0B*5<fcO^ 
T^ir^^8 0 a — 8 0 d, 81a-81d, 90a- 
9 0 d, 9 1 a~9 1 dSr^LTSftSClC, *«C0^r-Yy 
• ^-^^ h 8 0, 8 lio&Xf7F»ft**)) • ^-^^ 
h 9 0, 9 1 (cjRjRSixT^So 
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weibhe»e«ssii 4: mm±iiLmm t <dw*»$: 

^1- 5 * * 3Mft Sr ft S ^»E« MW^S k*<£ 

at LTffiE-hffi*«*3 <t t^Eia<EJi5Ei*§£ita> h <Dm 

t <D ffl *5 it 6 ffl Et*- 9 Sr»J Wi- 5 «3£<7> ^ * 

t co ffl M is (* 5 (WEx - * <£>SS SrfffllBi- 5 ffi^^ ^ -r 

mrE^-^ogS^rSiJffiii-^^iSco^ v h-p- • 

ft^mlE^ir-*^' * — s> h*3 <fcT/=« > h n— • 

x.fcn ZWWtk -r5t»*« 1 E*co^Ei*1^ 

[«*«4l ffiE*»E«ffl»£«tt:* mE-b{fc«« 
fc^PfljcfcttSffiE^-^^SSfrffliB^SlSfft^^ 
^v-^s/hi, WElHlte?KE*ig«t^ra(-*5^5 

&\£tt\^X* &»<Dtti1fr s f' J r b, ^^h* 

-yi, . « y M3±lflfc*<0iWE** y i^«WW s «M 
KSStt^ixS £51- Lfcr t i" 1 E« 

[ts*3S5] mE^ffiEfltmniSB^. WE±fl:ss« 

k co m *5 (t 5 huE^- * cogs Sr SO*-** 5 ^ ^ 
^•^y ht % HtrElllte?KE*SHBi:^Pfl^*3«tS 
BuE^-^ogg^SiJ^-r^S^^^v- ha-/u • ^-n 

5/ h kirMPL. fl^rOf • y h^JH^V h 

u—jU<Dfr*k* «»<7>ffirE=*-* y^^mffi<D&* k£ 
4: ^r^mt-r^fS^* 1 Ett^asEtti^v^T^o 



[0 0 0 1 ] 
[0 0 0 2] 

[0003] :oi54, 7^^^^$tJ«^i-^it^>^ 

^ y v^fllagtiBSLTf*, A Multiport P 
age— memory Architecture a 
ndA Multiport Disk— Cache 
System (New Generation Com 
puting 2 (1984) 241-260 OHM 
S HA. LTD. and S p r i n g e r — V e r 1 
a g) Ktev^TttCfeix-C^S £ m^c<o^^e ] Jy< 
^Plzftpl-rzzkX^ ^tr^W«T^txft 

-n^S^St LT Interconnection N 

e t w o r k s/^Mas«3g£;h/rv^5o 

[0 0 0 4] 

flico^^!; • k*4 y^ffi&mffi-fZZ k\zX 

y^=rmife*fa±.£ J £Z>^k&n&)k UT*3"9, x 

terconnection Network^ f^f^C^X 

p«-=e y t«iac<B<z>^^r*^ • ^ K 

[0005] ^^y •^y^iaotssJ^ 

[0 0 0 6] bV^T±(D7*—i? 
-rZ>^klz3bZ> 0 

[0007] &?%w<Dm<D3&)^ mmztt-tz^mtf 
asf-c, ««ttoi«v^^ir^x^^«^Bt«^fc*^^BE^^ 

[0 0 0 8] *«^coBtrE*feWc*<^ft!ioB«ji:*ffS. 
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[0 0 0 9J 

[0 0 10] -T ^ISWO^Ett*:/^*^ 
*>^ey <©4>*< £ fc— **E«ttEi*£ U [HIET&Ett 

' art-art k £9, Jitt*«^&^iate?KiB«(K«^*t 

X. m*\z&ttfflk<o**v^~mmk. r*>*»w 

[00 11] ^IRW^SBiStti^^^-rAfi, 
!(l*fllE«o#^^B|B1»1^^^^^lc:*3V^T. ^3$E 

t «• 5 x - * * 5 mm<D ^fd 

— /v- • ^-~y b £Sr«x., f • hfcJ:^ 

[0 0 12] *fc. *mW<Dftnm^-7is*"rJ*^ 
f»*«lte«^^E«*^v'^y L A{c:^^r. Jhfii 

^-^y bfcjlt*:^ b n — /V • ^=~y b 0>#* AS®Jgg£ 
"CfcSo 

[0 0 13] Sfc, *^P^cr>^Si5E«^^^>X^^^ N 

^•^yhi, lHlte?BE«8«fc<orai-*5Jt5^— ^ 
oftStMSt a y h p • ^L-y b ££{1 
X., ^-y^/U • y b, = > b ci— yU • h^oj: 
iWMft* * y S^««fc:» LTfflSr ft**<OJB 3 <D7 9 

UdD^-^^jU • b, rn V b U— yP • y h *5 <fc 

[0 0 14] #3858 O^Et^^*^ Ate, 

fS*^lE«co^E«i^^i/^^AicioV^T. 



hp-/u • ^-^^/ b <b£rtfS 
XLs fi/r<Z)^-^4i/U • y h*5j;tJ e =«:>' bni— yVCQ^g- 

[0015] 

[f^ffl] JiEL^*«W^«BEtft*^^^^{cJ:^ 
tr. jB^cO^r-t yi/~ • b«c*fi-S±fii:Sg«*5j; 

• rx- ^ K XWt«Scfl0>=*> b n— yu . ^ b 
i{^«t 9 , v*— ^tei^l/— b^— ^ 

[0 0 16] *ir5> . aLny b*5«fcU*S0E* 

-Ys/v^ • jx^y b^^5T^ir^S(S^s#S[fbS^ 

[0 0 17] 

immmi] ext. ^mw<D-mmmx*&%Kmm*y- 

[0 0 18] *m£^iJcO^>-t 0 ^L — 9 • v'^fAlt H 
if^i)^$tt^J:9t-, tp&i&mmW: (CPU) ltr 

[0019] CPUUf^^ fflfflgt 2 tt«»CO^- 

tt^ ■ ^ ^-7x-^ 4 ^uM^n, ^> ^ 
^ ©J^i^B 2 £ ^ * fefi 3 fi^ifcco n > b n — 

[0 0 2 0] f Lt, CPUHt ft^-'fV^- 

Tt'&Wfj r >f ^ ^ Wit 2 ^ c p u 1 ^ (7) 
KtfcoT = > b • -< — — ^ 5 ^ttl 

[o 0 2 1 ] 7 ^ ^^^slJ^»fee2^-^ov^T, ^-v^/u- 

ylM 1 OjoiV^ir^^ffillB^cUr yfi l 1 coggf 
-egK«-t-5*»:o^-Y*/^ • ^~~y b 6 o*3ctt5^^-* 
/U . y b 6 1 frWttf hfoXlS 5 . =J V b a — yu - >f 
y^-7x-7 5 O^^^iJ^f^:, = V b o— yW • y 
1 2 0*5j:r/=i V b n— yu - ol- y b 
SUflf^n-fery^ 1 2 1 OiaT"C«*-t-«3> b * 
^l- 5/ h 7 0^J:U?^ V bo— yu . jx^^ |s 7 1 f^WM 

[0022] -r-r ^^9l«f 2 (c^ltc pu i 

^fr^tl7t^^(i, ^-Y^/U • a:r=:y b 6 0, 6-1 "CS 
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n — /!✓ * any VUn^^^y^ 12 0, 12 1 tcjg 
U 3yhP-;w«jxMpJjB/otj/fl20, 1 
2 1 tfi = V Fp-^ • b 7 0, 7 1 Sr^btaSC 

[0 0 2 3] x>r^^sa»asB2rt^tt, 

V^SftSt* 2®^=¥-V s/ v'a. • ^ — y h 8 0, ^-v^^ 
^^■y - any h 9 OJfcJzlW^WS^y *^^9 

[0 0 2 4] ^ty^-a=:s/h8 0*Jj;tf8l(D# 

^*dttt-H£££nT^£ 0 y - a 

h 9 0*5^^9 l^#4r<o8Hi, -tJx 
^n^^4-c% aM^>r^^^B3 0f21t^af-^fco 

[0 0 2 5] ^-y^/I, • any h 6 O^fi. 

ttft^St^ffiicfcx — * • 6 0 A, "r — 9 • 

6 0 B^KttfeixTt^o 7*— * ' 6 0 ACOffiiJi^ 
f* N T^t^i8 0 a ^It^t y • h 8 
oasSaKSfU- T^i?*^9 1 a ^Ltw^^^ey 
• nny F9U\ ^AfCg^SHTV^o zr~9 • ^ 
^ 6 0 B(D{R!Ji-(i, 7^ir^l8 1a^lt^-t^> 
a . nn y h 8 1 tfSgSitti**!,. T^i?*|g9 0 a 

-c^isig^y • jl^s/ h 9 o^g^n-cv^ 

[0 0 2 6] mm^, • — 3/ h 6 1 (Cite, is 

Jft(?55VM^?fifi:*x — 9 • 6 1 A, 7*— 9 • 6 

1 Bj**Rtt?>JxT^5 0 7*— * • 6 1 AKf*, 
i?;*jtft8 0 c ^^LT^r-V y • nLny b 8 0 J&Sfigfit 

Six, T^ir;*|&9 l c ^tr^ff^^^ey • ^ — y 

b 9 1 #Jg^£*LTi^ 0 *r — ^ • 6 1 BtfMMK 

l ft* T^**l*9 0 c*^LT*»»**y 

- any h 9 0^g^£*bTl^£ o 
[0 0 2 7] ifc. nyhD-yV-any h7 0Clt 
a»<7>2v^c|fiS:/j:x — ^ • 7 0 A, X — ^ • 

7 0 BaSMttfejft/tl^So T 5 — * • 7 0 AtC(i, T 
^ir^||8 0 b ^It^l' y >^ • any f 8 0 J&SgS 
fie Six* T9±X&9 1 b ^Lt^^^y • 

3/ h 9 1 ^gg^tltV^o 7*—* • 7 0 B<DM^ 
11, 7^t^8 1 b^lt^rty^ - any h8 

ias8MK£ix, r^t^S9 o b^Lr^ff^^^ey 

. any h 9 0^«j**tLTV^S o 

[0 0 2 8] IwHSKl* nyha — ,u - an y h 7 1 C 



tts «»0>:£V^3*&ft^—* • ^<*7 1A, *r — 9 • 
7 1 BriMRtt&iVCV^o 7*— * • 7 1 Ad 

O^SffiiRStL, 7^t^9 1d^tt^^^y 
- any h 9 l^ffiUffiStfCV^o 7*—* • ✓ 7 1 B 

yh8 1«^n, 7^t^i9 0d^Lt^ffl 
^^ey • any h 9 0 J&SftlgfcSixT^5o 
[0 0 2 9] ***«<0«l«"T?fi* ^ + 

. any h 6 0, 6 lfcS.fcU^V h n — - any h 7 
0, 7 1«)^f*lfc, 5V^SftS£ttSBS^J:o-r, 
y • any h 8 0, 8 1 £5 ± T/^F«38> ^ y • 
y h 9 0, 9 1 i^T^ir^-r^r id^ffil^ftoTV^ 

[0 0 3 0] J^T, **J6WO^S51B«1^^v'^r"A<0 

[0 0 3 1 ] T>T^^W8i2lC»LtCPU 1 frib 

1 1 0 4fcfil 1 1 cofg^icj; 9 , — fl^Wt^-V*^ • 
nny h 6 0 £/ci:i:6 1 ^ • 6 OA, 6 0 

B, 6 1 A, 6 1 B<Z>V^"ftL^Srift* UT2»^^r-y 3/ 

• J-ny h 8 0^/cfi8 1 ^fWm^^]) ' 
y b 9 0^tcte9 l<7>b*%tbfr<Dm^WX-biX&o ^(O 

Iil2 \<Dlfe^\C£.V)3r^ yi/=L . nny h8 0, 8 1 
cov^n^N Xfi^lB^-^y • ^--y h 9 0, 9 ico 

V^-riX^^^^-^^Su^-^bx-^ -/U70A-7 
1 b u—JXs • ^-^3/ b 7 0 *fcfi7 1 

[0 0 3 2] CPUl^e)<07-?SE*fil5# 
Sr^^^/W • ^ny h 6 0*fc(i6 1 ^r^LTgttSfo 
fc^^^^*JW^n-fe3/"iM 1 OSfcttl 1 1 2*£ 
60^r-r • ^-3/ h 8 0*fc(±8 l&tPFlWS^ 

y • any h 9 0^fcfi9 1 COP^^S:!^^ C P U 1 
*Lfcx-^^*ofc^, ^r-v y ^>^. • any h 8 0 
*fctt8 lXOT^^^ey • ^--y b 9 0^fc(^9 1 
frb y — Y"7—9%:"r — 9 • 6 0A-6 1 BCOV^i* 
WStfft*^ • any h 6 0^fc(i6 1 5r^LTC 
PU l—^^)o 

[0 0 3 3] C PU 1 ASS^fcLfcx — 2*tCO^r^ y 
v-^l • nny h 8 0*fcf*8 1 t^FS^^^y - ^--^ 

h9o*fc«i9 1 ^#aEb*v^»-&ii. ^^^^um^ 

niry-y-1 1 O^AcfSl 1 lfi, l^f-<^^gl3^ 
h(D"f— V b a— ;U - any hSJ^^ n 

tyfl2 0ifclil2 1i:fi*.5o ^^^/u*JW^n 
-tryi^- 1 1 O^fciil 1 1 ^fe<^-r — ^K^^:LB*4r 
S«tfc=«V hci— • any h^^uir y-y- 12 04 

fctti2in mwr^^9mm3^hm^aaLfzw^ 

"f—9&. ^yhp-/u.anyh7 0lf:lj;7U(; 
^f—9 • ^^^7 OA— 7 1 BSr^LT^tiXV'i • — 
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[0 0 3 4] 3 yhD-;l,.ais/hiSi|»/Dt5/tl 

2 o^fcte i 2 i a>e>=** s/v'^ • y ^ 8 o 

»^otytl 1 0*fcttl 1 lfl CPUlCr-^ 
SMS*T£:«*U C PU 1 cofg^i-J: *9 y — Kt*— * 
Sr*r • h8 O^fcttS lri>(b, 7^—^ • 

6 0 A— 6 1 BMft^ ■ ^-=■5' h 6 0*fc« 
6 1 ^UCPU 1 — Kt*— ^«ra£5 0 
[00 3 5] IS 2 tt\ 7 ? >f^^ffifJi»K«2rtiC*3»t5 i ? 1 
•y^/U .a^y h60, 61 Xfl^ >- h n— • jxn 
h70, 7U«»^rtr>a.a^ 7 h8 0, 8 

ixittw?&*^ ] j • * h 9 o, 9 irasrtt-ST*— 

* • 6 0 A— 7 1 B<£>ft LTV* 5 » 
JfeWMifcS^TH ft^*^^h60, 61^(i^ 
is hd— /u • jx^-/ h 7 0, 7 1 {3, ^r-v^v^^'^-^ 
5/h80, SlRWflW^^y -^yHO, 9 1 

0, 8 1 , XWtfFIWB^y • -«3> h 9 0, 9 1(1, 
^-^/W . jx- o, h 6 0, 6 lXte=*>' h • ^-r^ 

yh70, 7 l \ztt^xxu~-ymi¥$:ft?a 
[0 0 3 6] f^^tV • h60, 61 Xte^ V h 

n—pV • .y h 7 0, 7 1 fl SEL<0-l>ff ^§-|&£I*» 

i v xittwzt**}) • ^--y h 9 o, 91 zmisi-t 

Z>o ft^'^yhBO, 61, Xfi^^hn— yu 

• J3.ns/h7 0 f 7 111 ^j/Va -a^y h8 0, 
8 1, XCTSI^^y -^yh90, 9 14:81*1 

VTDTOUTADTIN ft ^Wt t CMD/*DTIN ft -g-ilft 

6 0A-7 1B(7)M^t^ HI 3 {C^i-?*—? • 
h 3-;K:^otf • n.- ^ h 6 0 , 6 
1 , X&^>- * 3.^3/ h 7 0, 7 1i, 

^.^■^8 0, 8 i v xiw^^^y • ^=5> 

h 9 0, 9 1 fc<0fclTy — Kr- ^, 7^ h7-^^ = 
[0 0 3 7] Z.<D£5\£ y *Hl(fiffJ^^*fMa*-9-^^^ 

f^ictiv^m SS^tyv'a-^J'hso, 8 
l*5J;lPF»$8^-=ey • ^--y h 9 0, 9 lfc^ti^fft 

^-t^^ . ^.^y h 6 0, 6 1^, MfSLy** ^^^13 
(^nV Fd-;U - .3.-3, h 7 0, 7 1 <7>{R!ja> m& 
^ty^-a^yh8 0, 8 l*5«fclPFflBB-?< "E-y 
•«^90, 9 1 I^t57^t^^, «»^)r- 
^•/^60A~71B, * blZ-&7 8 0 a — 

80d, 7^t^i81a-81d, 7^ir7i90a 
-90d, TV^z^WkQ 1 a~9 1 d LXt&±L\Cff 



[0 0 3 8] Sfc. ^v-^- ' ^--^ h 8 0, 

8 HS&XfiJfWftt^V • ^ h 9 0, 9 1<D^-fix 

fe^v^i, St(7)r-^ • 0 A-7 1 B, 

^f)(;ii7^ir7^80a~80d, 7^t^l8 1a 
— 8 Id, 7^t^H90a-90d, T^ir*$|91 
a -9 1 d*if^V^-riX^»** s IB^L.T 

[0 0 3 9] 

[H^j2] a5ft &mM<Dm<Dmi&fflr*&>z>^m 
[0040] rt^ns&#j2(D^(cf* x aa©*^^^ 

^•^^80, 8 l&£Xf • h 

90, 9 l^^r^\ tixm lt£0r-^ *^8 
OA, f-? • ^ 8 0 Bti itf7-? • 8 1 A, 
r-^ • 8 1 B^ il/T"^ • 9 OA, "f—? 
• 9 0 B, "r — ? • 9 1 A, "T 2 — $ • 9 1 
B^H/ftx., rtb&tf^g-x — 9 ■ /^t^Lt, 
•a = ;yh60, 6 1^i:(;3y No-yU • ^-^-/ h 7 
0, 7 1755, 7^txi60a~60d, T^ir^^6 
1 a~7^t^!6 1 d, 7^ir^S7 0a~7^ir^ 
i70d, 7^ir^«7 1a~7^ir^i7 1d^L 

[0 0 4 1] KiGSIlkfl i t HtR^jft* 

[0 0 4 2] 

[S»]3] B6I1 *:^P^co$ ib^flfeoHJfiWffoi 

[0 0 4 3] ^^H^J3CO^^fi, 2*(D*ii^- 
^ - s<x 2 0 0A*5±O2 0 0 BZWZtftihVsXfoZo 
tit, t^^CJftlt, f t ^.a^yh6 0 
H 7^t^i60e, 7^ir^i6 0 f ^ItSt 
^tb, ^-Y^A- • s/ h6 1lt 7^t^i6 1 e, 
7^ir^i6 1 f^ltSI^ti, /u-j. 
^yb7 0li7^t^i»7 0e, T ^ ir 7 0 f 
ItSiiJn, 3 yhD-;U.«yh7 1ll T^ir 
^i7 1 e, 7^t^^7 1 f %lfrl'X&m£tl, *V 
yiy^ • jt^y h 8 0 H T^ir^^8 0 e T^ir^ 
§8 0 f &frl,Xmm.£fr, ^r-Y y->^. • h 8 1 

fi, 7^t^§8 1 e , T^ir^^8 1 f ^r^ltggg 
$tb, ^#38^* y • y h 9 0(1, T^irx|a9 0 
e. 7^«»9 0fS:^lt»«S^ ^FS^^^y 

•^^^h9 1(l, 7^tXi9 le, T^-tr^H9 1 

f fc^UTtix^tta^SfttSns J: 5t-Lfet^T* 
[0 0 4 4] ^co^ict, 8tHB*SBJB0iJi:Rl«lwS** 

[0 0 4 5] 



(6) «MJfl¥5 - 1 5 8 7 9 7 



[0 0 4 6] IOH«W4©#^tt, ttlW*. « 

3£fll<03r-r • a^-^ h#>kft<5 3r-*- v is =l • = 

- hsi9oo, ^pf^^y • hp 9 

0ii«i, ^y^'^yUfSOO, 801*5 
±0^1**^ y • M¥9 0 0, 9 0 1ft W 

"f—$ ' 60g-60 j, 7 f — ^ • 6 1 
g-61 j , 7^—^ • 7 0 g — 7 0 j , 7^— ^ • 
771g-71 j £r^LT, t*-**A< • ^l— ^ MO, 
7^-t^A- * n.- ^ h 6 1 ^±1^=3 V b n— ^ . jx=.y h 
7 0, 3yhD-/!/-a^j/h7 H:ftftSn5±5l- 

[0047] rco^ic^, mz&mmmtmm<D%h$k 

[0 0 4 8] KJt*»W#i^J:oT/j:Sixfc3BW«:3afc 

a * ^rtE-efc ^ r t v * v * t> /.c v \> 

[0 0 4 9] 

[0 0 5 0] ^Mo^iett^^^^-^^tciixfi. 

fi(7)^> hP-/i/ . ^.^^ h {cm i^x mu^m^x^ 

[0 0 5 1] ^0JO^gpfStt1^^^^^-Ai-J: 
*Ui, ^s^^ • h&£Xfim&*Wis=L • 

b\£ttTZT?*s\m&o>mx&&mik&ftx\t*z> 

[EffiOgS^ftt^] 

[HI] *16«T**5^flf|J1E1«*^^^A 

[13 2] ^^^^aaisirticiiitsf^^'^s/ 

[IU3] ft^-^y bXli3VhD-/i/«3.ny 



[E5] ^mm<Di^<Dmmmxh^^m^^^^ 

[16] *»W^S6^flb^l5*WT*S^«fSIB«^r 
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